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assembler and genome annotation was conducted using RAST v.2.0 (http://rast.nmpdr.org/). Services provided by the Center for Genomic Epidemiology (https://cge.cbs.dtu.dk/services/) were used to identify resistance genes and the multilocus ST according to the Pasteur scheme (http://pubmlst.org/abaumannii). Geneious v.R8 (http://www.geneious.com) was used to analyse the genetic surroundings of resistance genes.
The A. baumannii strain IHIT32296 was resistant to piperacillin, piperacillin/tazobactam, ceftiofur, cefpirome, meropenem, imipenem and nitrofurantoin, besides its intrinsic resistances to ampicillin, amoxicillin/clavulanic acid and first-generation cephalosporins. PCR typing 2 revealed the presence of a variant of the bla OXA-24 gene, which was determined as bla OXA-72 by WGS. Using ResFinder 3.0 (https://cge.cbs.dtu.dk/services/ResFinder/), we additionally identified intrinsic b-lactamase genes ampC and bla OXA-343 , which were not preceded by an insertion element. Whereas OXA-23 is widespread on all continents, the OXA-72 enzyme, which differs by only a single amino acid from OXA-24/40, has been mainly observed in A. baumannii isolates from South America, Southern Asia and Eastern Europe. However, its recent emergence in other countries, such as Mexico, France and Germany, suggests an ongoing spread of this oxacillinase type. [5] [6] [7] Similar to OXA-23, which is still the most common acquired carbapenemase in A. baumannii, the dissemination and clonal spread of OXA-72 was often linked to strains of international clone (IC) 2 (sometimes referred to as a 'worldwide' or 'global' clone) and ST2 or related STs (Pasteur scheme). 1, 5 However, also non-IC2 strains have been reported for A. baumannii, such as ST78 in Germany and ST79, ST180 and ST730 in Brazil. 5, 7, 8 MLST for our strain revealed ST294 (cpn60-40, fusA-3, gltA-2, pyrG-2, recA-4, rplB-35, rpoB-4). This ST has been identified for the first time in A. baumannii strains also carrying bla OXA-343 , and was isolated from an artesian well and the mouth of a horse in Lebanon. 9 The nucleotide sequence of the bla OXA-72 -carrying plasmid pIHIT32296 was localized on a single contig. Its size of 8493 bp ( Figure 1 ) was verified by PCR and subsequent sequence analysis of a 2550 bp amplicon to circularize the plasmid contig using primers repA-FP (5 0 -CACTGAAAGCTATCAACAGT-3 0 ) and orf2-RP (5 0 -ATGGTATTACGCGTCAGCC-3 0 ). The plasmid exhibited only partial similarity to different OXA-72-encoding plasmids that ranged between 8771 and 12056 bp in size and were reported from various Acinetobacter species from human patients in different countries ( Figure S1 , available as Supplementary data at JAC Online).
8,10-14 Plasmid pIHIT32296 encodes a replication protein (Rep) that belongs to the Rep 3 superfamily (pfam01051). It also carries genes for a putative type II toxin-antitoxin (TA) system (VapC2-VapB2) that are also present in other OXA-72-encoding plasmids, such as pAB-ML, pIEC338SCOX and pAP10253-1. Plasmid-encoded TA systems have been proposed to function as plasmid stabilization elements as they mediate postsegregational killing of daughter cells that have lost these plasmids. Different TA systems, such as RelB/RelE, HicA/HicB, SplT/SplA and MazE/F, have been found in clinical A. baumannii, but their role in the distribution and persistence of this pathogen or for the maintenance of resistance plasmids is not yet understood. 15 The bla OXA-72 gene was flanked by XerC/XerD-binding sites. As previously suggested, Xer proteins may be involved in the mobilization of bla OXA-24 genes, as well as of other resistance genes, such as bla OXA-58 , tet39 and msrE-mphE, within Acinetobacter plasmids and chromosomes by site-specific recombination mechanisms. 16 In conclusion, we identified a carbapenem-resistant A. baumannii ST294 strain from a pet harbouring a unique bla OXA-72 -carrying plasmid. The location of known genes encoding carbapenem resistance and TA systems on this plasmid demonstrates the possibility of plasmid maintenance. The acquisition of plasmids with beneficial properties by distinct A. baumannii strains may have resulted in the successful clonal lineages that emerged in hospitals worldwide, and their dissemination in other reservoirs (livestock/companion animals, environment) has only just begun.
Nucleotide sequence accession number
The nucleotide sequence of pIHIT32279-OXA-72 was deposited at GenBank under the accession number KY704308. The Whole Genome Shotgun project of strain IHIT32296 has been deposited at GenBank under the accession NWUK00000000. The version described in this paper is version NWUK01000000. resistant Acinetobacter baumannii carrying a plasmid with two genes Sir, Carbapenem resistance among the nosocomial pathogen Klebsiella pneumoniae is increasing worldwide, increasing morbidity, mortality and healthcare costs. 1 Colistin is the drug of choice for treating infections caused by carbapenem-resistant K. pneumoniae (CR-KP); however, its usefulness is threatened by the dissemination of the colistin resistance gene mcr-1.
2 Although clinical isolates of K. pneumoniae with mcr-1 have been sporadically reported, the gene still appears to be relatively rare among the species, 2-4 particularly among CR-KP, and chromosomally mediated resistance appears to be the most common resistance mechanism.
Le et al. 5 reported that nosocomial infection prevalence in ICUs at three Vietnamese paediatric hospitals was 33%, mostly caused by K. pneumoniae. The CR-KP rate was 55%. To evaluate the prevalence and characteristics of mcr-1-carrying isolates of CR-KP, we collected 205 clinical isolates of CR-KP [determined using the VITEK 2 system (bioMérieux, Marcy-l' Etoile, France)] from February 2015 to September 2016 from 205 patients at one of these hospitals. The isolates were screened for mcr-1 with real-time PCR 2 and three (1.5%) were positive. Two isolates were from tracheal fluid of patients with respiratory failure on the neonatal ICU (taken approximately 4 months apart) and one isolate was from blood of a patient with bronchopneumonia on the ICU (Table 1) . With the available data, no conclusions on epidemiological links between the patients could be determined.
mcr-1-positive isolates were whole-genome sequenced using the Illumina MiSeq platform (Illumina, San Diego, CA, USA) and reads were uploaded to the Sequence Read Archive (https://www. ncbi.nlm.nih.gov/sra, accession no. SRR5799030-SRR5799032). Average read length was 248 bp and average sequencing depth was 90%. Assembly was performed with SPAdes v.3.1.1 and CLC Genomics Workbench v.9.5.3 (QIAGEN, Hilden, Germany). Antibiotic resistance genes and plasmid associations were queried using the databases at the Center for Genomic Epidemiology (http://www.genomicepidemiology.org/). In addition to mcr-1, the isolates carried a number of resistance genes (Table 1) including aminoglycoside, quinolone, fosfomycin, macrolide, phenicol, sulphonamide and trimethoprim resistance genes, as well as the carbapenemase gene bla OXA-48 carried on the highly transmissible plasmid pOXA-48. 6 For the isolates, mcr-1 was found on 145 307, 188 383 and 189 030 nt long contigs. The contigs had 99% nt similarity to the IncHI2 MDR plasmid pHNSHP45-2 (NCBI accession no. KU341381), which has previously been reported to carry mcr-1 in Escherichia coli.
7 mcr-1 has previously been reported to be carried on IncP plasmids 8 and IncX4 plasmids 4 in K. pneumoniae, indicating that dissemination of mcr-1 among K. pneumoniae is occurring via many different plasmids. An approximately 3688 nt long segment containing ISApl1, mcr-1 and a putative ORF was located approximately 27400 nt downstream of the location in the plasmid reference sequence, in an inverted orientation ( Figure  S1 , available as Supplementary data at JAC Online). This segment, with an additional downstream ISApl1 element, constitutes a composite transposon, hypothesized to be important in mcr-1 mobilization, and the loss of the downstream ISApl1 element may stabilize mcr-1 on the plasmid, facilitating dissemination of the gene. 9 To determine chromosomal colistin resistance determinants, sequences of pmrA, pmrB, pmrC, pmrD, phoP, phoQ, crrA, crrB and mgrB were extracted from the WGS data and evaluated using PROVEAN (http://provean.jcvi.org/index.php). No mutations that were predicted to alter the function of the gene product were detected.
MLST and SNP analysis were performed with CLC Genomics Workbench to evaluate the phylogenetic relationship of the isolates. All isolates were ST307 and the SNP analysis (core genome size: 5166857 bp) indicated a close relationship (maximum
